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Are streptokinase antibodies clinically important?

Streptokinase is produced by steptococci and when it is
used therapeutically it reacts with existing antibodies pro-
duced in response to previous streptococcal infections
and present in most patients. Streptokinase administered
to patients will also provoke an immune response leading
to the production of specific streptokinase antibodies.
Streptokinase antibodies may affect a subsequently
administered dose of streptokinase either by provoking an
allergic reaction or by neutralising the streptokinase, ren-
dering it ineffective and thus causing a failure of throm-
bolysis. These allergic reactions tend to be mild and not
life threatening.' 2 Up to 20% of patients in a large multi-
centre study of thrombolysis had had a previous infarct,
and repeat administration of streptokinase when it was
likely the patients still had high titres of antibodies to
streptokinase did not have any life threatening allergic
reactions.2 Thus allergic reactions to streptokinase do not
seem to be a major clinical problem. However, the poten-
tial failure of thrombolysis due to streptokinase antibod-
ies remains a concern.
Most patients presenting to coronary care units have

circulating streptokinase antibodies, though at a low
titre.4 After administration of streptokinase the antibody
titre, which is mainly IgG, initially falls and subsequently
rises after day 3-4 to reach high values by day 7-10.34
Initially it was thought that this high value was main-
tained for only two or three months. The recommenda-
tion was that streptokinase could be readministered six
months after the previous dose, when one study sugges-
ted that anti-streptokinase activity was negligible.5 Six
other studies (one as yet unpublished), however, reported
that titres of streptokinase antibodies remained high for
much longer. Antibody titres, theoretically capable of
neutralising a complete dose (1 5 x 106 units) of strepto-
kinase, have been found at eight months,6 a year,47 two
years,48 three years,9 and four years,9 after treatment. On
page 1 19 of this issue of the British Heart rournal Patel et
al report that streptokinase antibodies were high for up to
866 days after the initial dose. There is no reason to
believe that streptokinase antibodies disappear even after
three of four years, it is just that they have not been
looked for.
Most studies of the immune reaction provoked by

streptokinase have not merely measured antibody titres.
Functional assays to assess the ability of these antibodies
to counter the thrombolytic effects of streptokinase have
shown that high titres of antibodies are associated with
significant in vitro neutralisation of streptokinase activity.
These functional assays include the neutralisation titre,
which measures the ability of the patient's serum to pre-
vent clot lysis by a standard dose of streptokinase in a test
tube and fibrin plate lysis, which measures the ability of

the patient's serum to inhibit the lysis by streptokinase of
a fibrin impregnated plate. From these assays it is possi-
ble to calculate an amount of streptokinase antibody that
will inhibit totally a standard administered dose. About
two thirds of patients will have streptokinase antibody
titres of this level for up to four years.69 Patel et al, how-
ever, found a moderate decrease with time. All these
studies, however, suggest that high neutralising antibody
titres will be found in a considerable number of patients
if they are caught more than six months after the initial
dose. Though streptokinase antibodies persist for many
years and suppress in vitro thrombolysis it is not known
whether these antibodies inhibit the activity of streptoki-
nase given to patients in the coronary care unit. Evidence
from a rabbit model supports the concept that these anti-
bodies have a clinical role.'0 Compared with rabbits that
had never received streptokinase thrombolysis of surgi-
cally induced external jugular thrombosis was significant-
ly impaired in rabbits treated with streptokinase a month
before. The pre-treated rabbits had high titres of strep-
tokinase antibodies. Similar compelling evidence in
humans is not available.

There is evidence, though it is not conclusive, that
streptokinase antibodies do inhibit streptokinase activity
in humans. The standard dose of 1-5 x 106 units dose of
streptokinase was not chosen because of dose response
studies of mortality, left ventricular function, or vessel
patency. It was chosen to overcome the streptokinase
antibodies found in most people because of streptococcal
infection and to cause a lytic state as measured by
haematological variables." A lytic state will develop at
this dose in more than 97% of people though the varia-
tion of dose required is wide (3 x 105-1 '25 x 106 units).
Smaller doses will not produce a lytic state in all patients
because of the persisting antibodies. Furthermore, small-
er doses given to patients with arterial thrombosis did not
produce a lytic state in those with high antibody titres.'2
The arterial thrombi were not lysed in these patients.'2
This study was small and not controlled, but it is further
evidence that streptokinase antibodies may cause failure
of thrombolysis in vivo. Two studies of thrombolysis have
shown that the streptokinase antibody titre does not
affect 90 minute coronary artery patency rates when 1-5
x 106 units of streptokinase are given to patients who
have not had streptokinase before. "14 This indicates that
small amounts of naturally occurring antibodies are not
important when current dosing regimens are used. The
antibody titre in response to administered streptokinase,
however, persists at a level many times that of the natu-
rally occurring antibodies for at least four years.

There are several strategies for overcoming the poten-
tial effect of streptokinase antibodies when streptokinase
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is required a second time. Increased doses of streptoki-
nase capable of overcoming the antibodies but still
leaving enough active streptokinase to cause a lytic state
could be administered. Unfortunately the titres of anti-
bodies vary greatly with time and from patient to patient.
A standard repeat dose could not be used without risking
a failure of thrombolysis in patients with very high anti-
body titres and a risk of haemorrhage in patients with low
antibody titres. A second strategy would measure the
antibody titre in patients. This could be done regularly in
the outpatient department with the patient keeping the
result with them in the same way as they keep an INR
card. The appropriate dose of streptokinase could be cal-
culated if the patient was subsequently admitted.
Alternatively a rapid bedside antibody test could be
devised to screen out those patients with high antibody
levels on admission to coronary care unit. An alternative
agent could be administered to such patients. Another
solution would be to give all patients who might have
high streptokinase antibodies a thrombolytic agent not
affected by these antibodies-currently, this would have
to be alreplase (tissue plasminogen activator). All these
potential solutions would considerably increase the cost
of thrombolytic therapy.
Thus there is evidence from in vitro and animal studies

and circumstantial clinical evidence to suggest that the
immune response to an administered dose of streptoki-
nase may inhibit a second dose for many years. A clinical
trial is needed to test whether this is a real clinical prob-
lem. It is impractical to have a large mortality trial of
thousands of patients but a smaller trial using a surrogate
end point such as 90 minute coronary artery patency or
left ventricular function is urgently required. In the
meantime we have evidence that a form of treatment that
has been shown conclusively to benefit patients with
acute myocardial infarction and has been adopted by
coronary care units around the world may be ineffective
in a subgroup of patients-that is those having strepto-
kinase for a second time. It seems sensible not to re-

administer streptokinase until the immune response is
shown to be of theoretical but not practical importance.
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